Effects of copper exposure upon nitrogen metabolism in tissue cultured Vitis vinifera.
The present study analyses the effects of copper treatment on nitrogen metabolism in a closed system. Sauvignon grapevines were cultured in agar and exposed to copper levels ranging from 0.07 (control) to 5 µg Cu g(-1) medium. Ammonium, nitrate, nitrite, individual and total amino acids and protein contents were determined in root, and leaves. Enzyme activities of nitrate and nitrite reductases, glutamine synthetase, glutamate synthase and glutamate dehydrogenase were also determined. Copper exposure produces a dramatic change in nitrogen metabolism, with a reduction of total nitrogen, which reflects the reduction on nitrate and free amino acid contents in both root and leaves. The assimilation of nitrate the main nitrogen source in the medium, requires nitrate reductase, which is reduced to negligible activity as response to copper exposure. Primary nitrogen metabolism is also reduced in leaves, although to a lesser extent than in roots, which may explain the differences between the two organs in response to copper exposure. An alternative system for assimilation of nitrogen through glutamate dehydrogenase in roots is proposed, while higher levels of ammonium and glutamine may fullfil the needs of organic nitrogen in the leaves.